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Abstract 
 
The mining industry represented for numerous consecutive centuries an important branch of the Romanian 
economy. The specific activity of exploration and exploitation of mineral resources and ore processing in plants in order 
to obtain metals induced a further environmental pollution. The purpose of this paper is to identify pollutants in the 
mining perimeter Larga de Sus, Zlatna (Alba County) to determine the impact on environmental factors through 
geomorphological alteration of soil and continual pollution of surface waters. 
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1. Introduction 
 
Mining generates a negative impact on the 
area after cessation of mining activities as well, that 
is why studies, environmental impact and 
monitoring assessments are needed.  
After a long period in which mining and ore 
processing were the main concern of people from 
Zlatna town and the surrounding settlements, in 
2004 any activity related to mining was finally 
stopped. Nowadays the mining activity is 
completely stopped at Larga de Sus, the gallery is 
closed with a concrete slab and the mine is 
undergoing the closure and ecological rehabilitation 
phase.  
The importance of studying the 
environmental impact of mining exploitation Larga 
de Sus  is related  to  the adverse effects  exerted  on 
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the soil, surface waters and groundwater, biocenotic 
elements and not the least on air. Identifying the 
sources of pollution in the Larga de Sus perimeter is 
the main objective of this study. 
 
2. Geographical and geological location of the 
mining perimeter 
 
The Zlatna mining perimeter is located in the 
depression with the same name, a morphological 
unit bounded by Trascău Mountains at North and 
Auriferi Mountains at South. During the Miocene 
the Depression was a bay basin and was separated 
from the Ampoi – AmpoiŃa Depression through a 
gorge carved in ophiolites. The Zlatna Depression is 
drained on a length of about 15 km from the Ampoi 
River which has imprinted a structure of terraces 
and hills on the area. The Zlatna Depression is 
drained on a length of about 15 km by the 
Ampoi River which has imprinted a structure of 
terraces and hills on the area. The location 
analyzed in this paper belongs geographically to 
Roatei Hill. Access is made by road DN 74 Alba - 
Iulia – Zlatna then DC 113 – Roatei Hill. 
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From a geological point of view, the studied 
territory is part of the South Apuseni Mountains and 
it begun to operate as geosyncline area in the Alpine 
cycle (Mureş Geosyncline) having the substratum 
formed of crystalline schists. Since Cretaceous the 
Mureş Geosyncline has been affected by intense 
movements with the result of synorogene deposit 
formation.  
Over the crystalline schists occurred the 
sedimentary formations on which the Hercynic and 
Prebaikalian magmatic products are added 
(represented by mica-schists, sericite and chlorite 
slates, crystalline limestones and dolomites). 
The sedimentary cover is represented by 
deposits of Jurassic age belonging to the Mesozoic 
age (calcareous nodules that vertically pass in 
calcareous slabs, massive limestones, coral 
limestones) and to the Cretaceous (sandy silt shales 
and argillaceous silts weakly metamorphosed, micro 
conglomerates, sandstones, mudstones belonging to 
the lower Cretaceous age, and conglomerate and 
sandstone deposits – upper Cretaceous age). The 
terrigenous sedimentary suite consists of FaŃa Băii 
conglomerates and Almaşu Mare gravels covered up 
by the globigerina tufaceous marls. 
 
Figure 1. a) Zlatna Wold geology (1:10000) 
b) Deposit’s stratigraphic column (1:5000). 
 
On the direction of the NW – SE system 
faults metalliferous genetic processes of volcanic 
type have developed. In Neocene magmatic 
eruptions have generated and driven lava to the 
surface giving birth to Barza quartz andesine type 
deposits. Mineralizations are of hydrothermal origin 
and are present as veins, stocks, breccia bodies and 
lenses. Mineralized columns have heights exceeding 
300 – 400 m, sometimes reaching 700 – 800 m in 
case of Haneş ore [3]. Mineralogical paragenesis 
consists of pyrite, chalcopyrite, blende, galena, 
covellite, chalcocite, tetrahedrite, antimonite, 
sulphonic-acid halides (petzite, calaverite, other), 
native gold, gangue (quartz, rhodochrosite, calcite, 
baryte).  
The gangue deposits from this area are related 
to igneous rocks from the second cycle of eruptions, 
such as the Barza quartz andesines, which outcrop 
over a large surface as rooted bodies and lava flows.  
In Quaternary the emergent areas have been 
subject to intense erosion, while accumulations were 
reduced to formation of underwater deposits 
(alluviums, colluviums, adobes, etc.). The 
hydrographic network was completed during this 
period. 
 
3. The history of mining activities in the research 
area 
The Larga de Sus exploitation, the researched 
subject in this paper, falls within the so-called 
“Transylvanian Gold Quadrangular” that includes 
the perimeters of the mining areas Deva, Zlatna, 
Brad and Caraciu. The extraction activities of gold-
silver nonferrous ores date from the Dacian-Roman 
period. In the XVIth century complex ores of Cu, Zn 
and Pb were discovered here. Mining activities were 
concentrated mainly on Gura Barza, Baia de Arieş, 
Roşia Poieni, Haneş, Larga, Valea Babei and Almaş 
deposits.  
In 1746 the first copper ore processing plant 
was built in Zlatna and in 1970 a new plant was put 
into operation, respectively S.C. Ampellum S.A. 
In the Zlatna perimeter the extraction of gold-
silver ores and the mining of polymetallic ores were 
mined from Haneş and Larga, from their processing 
complex concentrates were obtained (Pb, Zn, Cu, 
Au, Ag) and an auriferous pyrite concentrate (Cu, 
Au, Ag). The main gallery Larga de Sus was opened 
in 1962 - 1963. 
 
4. Environment issues at the main gallery Larga 
de Sus 
 
Pressures on environmental factors have long 
been exercised by the S.C. Ampelum S.A. and 
Zlatmin S.A. Branch, which were the main source 
of pollution in the area. On 14/01/2004 S.C. 
Ampelum S.A. has ceased its activity and attracted 
the interruption of the activity in the Zlatmin S.A. 
Branch at 04/01/2006. 
Early studies regarding the pollution 
identification in Zlatna area were undertaken by 
Bartok [1] which has followed the accumulation of 
heavy metals in some species of native and 
transplanted lichens. The studies and the researches 
that followed so far have shown that high levels of 
heavy metals have accumulated in forest and 
agricultural soil [5]. Regarding the monitoring of 
heavy metal accumulation in the biological 
indicators like Cladonia fimbriata and Cladonia 
coniacrea the research was conducted over a period 
  
      a)                                         b) 
KERI Agnes Alexandra et al./ProEnvironment 3 (2010) 318 - 321 
 
 
 320
of time from 2003 – 2005 [4, 6]. Although 
numerous studies and researches have been 
undertaken in order to determine the pollution in the 
Zlatna Depression, they did not refer to the land 
associated with mining galleries in the area. 
The opening of Larga de Sus main gallery 
required landscape development to facilitate car 
access to the pit mouth, construction of 
administrative buildings (eating house, offices and 
sanitary buildings – fig. 2.a) and the betterment of 
the land where were located the sleeping cars for 
staff who served the mine.  
Storage of gangue material extracted from the 
Larga de Sus coastal gallery and Beci gallery (used 
as a food warehouse) is by far the most important 
land change that has been identified in the area. The 
two dumps are situated about 80 m from the pit 
mouth, encompassing 50 tons of gangue materials in 
an area of 3.2 ha. After the final closing of the 
galleries, wastes and materials resulted either from 
the extraction activity or from the closing of the pit 
mouths have been dumped on the site in an 
uncontrollable way (fig. 2.a), as follows: 
 Wood waste derived from supporting and 
reinforcing elements of mining works; 
 Framework of batteries and accumulators; 
 Metallic elements (elements related to 
mining cars, pipes). 
In 2008, soil near the Larga de Sus Gallery 
contained high amounts of heavy metals: Pb 146.4 
mg/kg, Cd 0.49 mg/kg, Zn 302.45 mg/kg, Cu 42.45 
mg/kg, Ni 6.85 mg/kg, Co 0.57 mg/kg [7]. 
Although mine closure was achieved in 2006, 
currently the mine waters are flowing unimpeded in 
the Bloria Creek from nearby and then in the lake 
formed at the bottom of the tailings (fig. 2.c). The 
mine water drainage channel is arranged 
inadequately (fig. 2.c), as it is a simple 20 – 50 cm 
deep trench dug in the topsoil blankets from the 
disused platform. Mine water is strongly acidic (pH 
2.4) and presents specific ocher color; these 
characteristics are due to dissolution of metal 
sulphides contained in the deposits. This water 
infiltrates the soil profile, which retains heavy 
metals causing chronic pollution of the soil. 
 
Figure 2. The studied site: a) Larga de Sus Gallery b) building in decay and uncontrolled deposition of wastes on land 
c) a part of the tailing and the view of lake formed at the bottom of the tailing 
 
 
 
5. Discussions 
 
The environmental conditions in Zlatna 
Depression are strongly affected by complex 
pollution with heavy metals, air borne particles, SOx 
from the mining activities and processing of non-
ferrous ores. Studies undertaken in the region on 
geomorphological, pedological and biocenotic 
features of soil revealed that the capacities of self-
recovery and redressing of the environmental 
components are overstepped [2]. 
The impact on the environment exercised by 
the opening, operation and closure of Larga de Sus 
Mine is complex. The abandoned disused building, 
the reddish water that seeps to the bottom of the 
tailings heap and the waste pile inhibits the viewer 
to admire the beauty of the area. From a 
hydrogeological point of view the riverbed of Bloria 
Creek was partially blocked by the material from the 
tailing heaps (fig. 3.a), creating a lake where 
untreated mine waters are discharged (fig. 3.b). 
After leaving the mining perimeter Bloria Creek 
flows into the Trâmpoiele Creek causing the 
pollution of both brooks (fig. 3.c). From a 
geomorphological point of view severe degradation 
of the land was caused by gangue material 
deposition at the pit mouth. The deposed material 
includes both gangue and coarse ore with high 
content of pyrite (FeS2). In aerial conditions, the 
pyrite reacts with meteoric water that washes heaps 
causing formation of acid mine drainage. The soil 
pollution is produced by leakage due to uncontrolled 
discharge of mine waters and due to air borne 
particles deposition transported by wind from the 
tailings. 
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Figure 3. The studied site: a) and b) tailings heaps at the pit mouth Larga de Sus c) junction of Bloria Creek and 
Trâmpoiele Creek 
 
 
6. Conclusions 
 
The researches conducted so far were carried 
out through the surroundings of Zlatna town 
because the historical pollution caused by the 
Ampelum Plant classifies this area as a critical area 
alongside with Baia Mare and Copşa Mică. The 
researched perimeter, Larga de Sus Mine, is a part 
of the mines subjected to closing and greening 
according to the Mining Strategy for the period 
2008 – 2020. 
The rehabilitation of the polluted perimeter 
can only be achieved through complex interventions 
to improve the environmental factors: water and 
soil. In order to achieve these measures it is 
necessary to conduct complex studies that lead to 
economically efficient solutions for the 
environmental stabilization and reconstruction of 
tailing heaps, the construction of mine waters and 
waters of Trâmpoiele and Bloria creeks treatment 
plant. 
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